Introduction

Virus Culture
The tissue sample was adjusted to a final ratio of 1:10, tissue material to media volume. The samples were homogenized using a Stomacher  80 (Seward Ltd., West Sussex, UK), the homogenate was clarified by centrifugation at 3000 g for 15 min at 
RNA extraction
When a sample was identified as IPNV positive, the media was removed and RNA extracted from the cell monolayers using TRIzol reagent (Invitrogen, Biosciences Ltd, Dun Laoghaire, Ireland) according to the manufacturers recommendations. All extractions in this study were carried out on virus from the second or third pass.
Control wells inoculated with media only were also extracted. The extracted RNA was resuspended in diethyl-pyrocalborate (DEPC)-treated dH 2 O and stored at -80 o C.
Concentration and purity was estimated by measuring absorbance at 260 and 280 nm on a Genova spectrophotometer (Jenway, Essex, UK).
RT-PCR and Sequencing
The extracted RNA was amplified using a one-step reverse transcriptase-polymerase chain reaction (RT-PCR) kit in accordance with the suppliers protocol (Qiagen, West Sussex, UK). An 1100 bp portion of the VP2 region of segment A was amplified using primers A-Sp500F (5'-GAGTCACAGTCCTGAATC-3') and A-Sp1689R (5'-AGCCTGTTCTTGAGGGCTC-3') (Santi et al. 2004 subsample of isolates were also amplified using the A1 and A2 primers (Blake, Schill, McAllister, Lee, Singer & Nicholson 1995) .
The PCR products were subjected to electrophoresis on a 1.5% (w/v) agarose gel in TAE buffer (40 mM Tris, 20 mM acetic acid, 2 mM EDTA) stained with ethidium bromide and visualised with the Quantity One, 1-D Analysis System software on a UV Transluminator (Bio-Rad). The PCR products were purified and sequenced commercially (Sequiserve, Vaterstetten, Germany).
Phylogenetic analysis
Fifty five IPN virus isolates were analysed in this study, the details of which are shown in Table 1 . Of these, 6 isolates were obtained from salmon broodstock, 8 from salmon freshwater farms, 32 from marine salmon sites, 6 from wild salmon and 3 from wild brown trout. In addition, the following representative isolates from other genogroups (serogroups) were included in the analysis: genogroup 1 
2001).
Multiple sequence alignments were performed by ClustalW analysis according to Thompson, Higgins & Gibson (1994) . The pairwise distances were calculated for all isolates at the nucleotide level to evaluate the degree of similarity. The evolutionary history was inferred using the Neighbour-Joining method (Saitou & Nei 1987 ) and evolutionary distances computed using the Kimura 2-parameter method (Kimura 1980). One thousand bootstrap replicates were performed for each analysis to assess the likelihood of the tree constructions. All phylogenetic analyses were conducted using MEGA 4 (Tamura, Dudley, Nei & Kumar 2007).
Results
A comparison of the nucleotide sequences generated from the Irish isolates showed that they were all very similar (97.9 -100.0%) and all isolates belonged to genogroup 5 (Sp serotype). A subsample of isolates were also amplified using the A1 and A2
primers (Blake et al. 1995; Bain et al. 2008) and analysis of the sequence data also showed they belong to genogroup 5 (data not shown). Phylogenetic analysis of the isolates at the nucleic acid showed that the Irish IPNV isolates clustered into two closely related, but distinct subgroups (Fig 1) . A further analysis of both subgroups revealed that all the isolates in group 1 were isolated from farmed salmon which originated within Ireland. Indeed, sequencing of isolates from broodstock fish also clustered in this subgroup. The second subgroup, consists primarily of isolates from imported farmed salmon stocks. In addition to this, the isolates from wild salmon and brown trout also clustered in this subgroup. Genetic similarities within each of the Irish subgroups ranged from 98.8 -100.0%, the similarity between both subgroups was 97.9 -98.4%. A comparison of the similarity of the Irish isolates with the main IPNV genogroups is shown in Table 2 .
At the amino acid level, both genetic subgroups of Irish IPNV isolates differed in the amino acid residues at positions 252 and 314. Irish subgroup 1 isolates had asparagine at position 252 and isoleucine at position 314, while subgroup 2 isolates had valine at both positions (Table 3 ). at positions 252 and 314 respectively. Those from subgroup 2, associated with imported stock, had valine in both positions. There is however no evidence to suggest that these changes in the amino acids are related to differences in virulence.
IPNV isolated from wild salmon and brown trout also clustered within Irish subgroup 2. It must be noted that these isolates were found in fish from three rivers which had a salmon hatchery located on them. These hatcheries were among those which suffered losses due to IPN in 2006 and due to the similarity in the sequences of the isolates, it is possible that this represents some level of infection of the local wild fish from the farmed fish, rather than an existing wild population of the virus. The isolates based on nucleotide sequence comparisons of the VP2 gene segment. The tree was constructed using the neighbour-joining method and 1,000 bootstrap replicates were performed for each analysis to assess the likelihood of the tree construction.
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